Long noncoding RNA lncARSR promotes hepatic cholesterol biosynthesis via modulating Akt/SREBP-2/HMGCR pathway.
Disruption of cholesterol homeostasis has been identified as a major factor in the pathogenesis of atherosclerosis, myocardial infarction, and strokes. Long noncoding RNAs (lncRNAs) have emerged as critical players in cellular cholesterol metabolism, but their functions are still largely unknown. C57BL6/j mice were fed with high cholesterol diet (containing 4% cholesterol) or chow diet. Adenoviruses-lncARSR and lncARSR shRNA were used to overexpress or knockdown lncARSR expression. The expression of lncARSR were increased both in patients with hypercholesterolemia and mice with high cholesterol diet feeding. Overexpression of lncARSR in mice resulted in elevated lipid levels in both serum and liver fragments. However, knockdown of lncARSR in mice fed with high cholesterol diet showed decreased lipid levels in serum and liver fragments compared with control mice. Furthermore, we found that the expression of HMG-CoA reductase (HMGCR), the rate-limiting enzyme of cholesterol synthesis was increased with lncARSR overexpression, which was accompanied with the increase of hepatic de novo cholesterol synthesis rate. Mechanistically, we found that lncARSR increased the expression of mature SREBP-2, which is a primary transcription factor of HMGCR. And lncARSR activated the PI3K/Akt pathway. When PI3K/Akt pathway was blocked by LY294002, the inhibitor of PI3K, the effect of lncARSR on SREBP-2 and HMGCR disappeared. Our data indicated upregulated lncARSR promotes hepatic cholesterol biosynthesis via modulating Akt/SREBP-2/HMGCR pathway, and implied that lncARSR may serve as a therapeutic target for cholesterol disorder.